Extracellular signal-regulated kinase (ERK) activation in chicken heterophils stimulated with phorbol 12-myristate 13-acetate (PMA), formyl-methionylleucyl-phenylalanine (fMLP) and lipopolysaccharide (LPS).
The signaling pathways leading to the activation of extracellular signal-regulated kinase (ERK) by phorbol 12-myristate 13-acetate (PMA), formyl-methionylleucyl-phenylalanine (fMLP) and lipopolysaccharide (LPS) in chicken heterophils were examined. To determine the mechanism of ERK's activation and its relation with the influx of calcium ions, heterophils were stimulated by PMA, fMLP and LPS. ERK was not activated by fMLP. LPS- and PMA-stimulated activation of ERK, based on Western blotting with antibodies against the phosphorylated form of ERK, was attenuated by the pretreatment of cells with the intracellular calcium chelator BAPTA/AM (1,2-bis (o-aminophenoxy) ethane-N,N,N',N'-tetraacetic acid) but not with the extracellular calcium chelator EGTA (glycol-bis(2-aminoethylether)-N,N,N',N'-tetraacetic acid). Exposure of cells to the protein kinase C (PKC) inhibitor GF109203X inhibited the LPS- and PMA-stimulated phosphorylation of ERK in a concentration-dependent manner. The LPS-stimulated phosphorylation was inhibited by pretreatment with the phospholipase C (PLC) inhibitor U73122 but not the phosphatidylinositol 3-kinase (PI(3)K) inhibitor LY294002. These results indicate that the LPS-induced phosphorylation of ERK in the chicken heterophils is mediated by PLC, PKC and intracellular calcium, and the PMA-stimulated phosphorylation is dependent on intracellular calcium ion and PKC.